RE: Response to questions
Brattin, Bill Kopylev.Leonid 10/02/2012 12:48 PM

"Brattin, Bill" <brattin@srcinc.com>

Benson.Bob@epamail.epa.gov, Berry.David@epamail.epa.gov

Here is a file that has MSE values for alternatives I have run to
date, along with a graph of outdoor 2-segment linear.

If I constrained the predicted value to not go negative, the MSE
would increase.

Also attached is a 3-segment exponential (and also linear) fit to
expander data set alone.

As you deduced, the fit of the 7 indoor jobs is strongly influenced
by the expander data set.
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Bill Brattin

SRC, Inc.

999 18th Street Suite 1150

Denver CO 80202

Phone: 303-357-3121

Fax: 303-292-4755

e-mail: brattin@srcinc.com<mailto:brattin@syrres.com>

From: Leonid Kopylev [mailto:Kopylev.Leonid@epamail.epa.gov]
Sent: Tuesday, October 02, 2012 11:43 AM

To: Brattin, Bill

Cc: Bob Benson; Danielle DeVoney; David Berry; Krista Christensen;
Thomas Bateson

Subject: Re: Response to questions

Bill,

thanks for your answers, it helps.

(2) Waiting for the other fit for outdoor jobs, thanks. I would
really would like a Ch-sg test, but MSE would be a first step.

(3) Could you , with a slight modification, estimate indoor slope
bl based on expander only, where there is most data. I assume that
it is most influential, but with simultaneous fitting, I am just
not sure what's going on (and I don't know Excel).

Thanks,

Leonid

From: "Brattin, Bill"



<brattin@srcinc.com<mailto:brattin@srcinc.com>>

To: Leonid Kopylev/DC/USEPA/USCEPA, Bob
Benson/R8/USEPA/USREPA
Cc: Danielle DeVoney/DC/USEPA/USQ@EPA, David

Berry/R8/USEPA/USQREPA, Krista Christensen/DC/USEPA/USQ@EPA, Thomas
Bateson/DC/USEPA/USQREPA

Date: 10/02/2012 12:31 PM

Subject: Response to questions

Leonid

Here are my answers to your questions/comments:

1) Linear function doesn't need to go below zero. It could be
max (0, linear function) or max (min IH data, linear function) and
thus not disqualified on being below 0.

Sure, we can substitute zero for negative values. Better (I think)
is to constrain the linear fit so the predicted values never go
negative. This is a little tricky since what is being constrained
in the output, not the parameter per se. I have tried that
manually, and it really does not change much.

2) I think fitting linear function to outdoor was discussed, was
it? Was GOF evaluated formally?

I will test a 2-segment linear on the outdoor jobs and send the
results for consideration

Question: what GOF statistic will be useful? The only one that I
can compute easily is mean square error. Is that sufficient?

3) I am not sure how Fig. 2 was generated for jobs other than
expander - could more details be provided?

Figure 2 shows the results of a simultaneous fit of 3-segment
exponential to all 7 indoor jobs, and also a simultaneous fit of a
2-segment exponential model to the two outdoor jobs.

I did this in Excel using Solver. Conceptually, for the indoor
jobs, we are fitting 3 curves (2 parameters each) to each of the 7
data sets = 42 parameters. However, for each job, the 3 curves are
constrained so that they intersect at the junction between the time
segments. This reduces the number of fitting parameters from 42 to
10 (there are 7 intercept terms (one for each job) and 3 slope
terms (one for each segment). I have attached a Word document that
I prepared for discussion with UC that tries to explain this. It
seems a little complicated, but is actually quite simple and the
fitting works easily. If it would be useful, I can send the Excel
sheet with the fitting in it, but you have to know Excel and be
familiar with Solver for this to be very helpful.

4) Is it correct to assume that fit was done in such a way as fit



to data to 1980 could be evaluated by dropping the last curve or is
it more complicated than that? I.e. how continuity was achieved?
See response above. The fitting is simultaneous across all 3
segments, including post 1980 data. NOTE: if the exponential
parameters are unconstrained, the slope for the post 1980 data (-
b3) is very slightly positive (increasing concentrating with time).
To avoid that, I constrained all of the slope terms so the b terms
must by >= 0.001 (3rd segment slope = -.001). The slope 1is so
shallow here that we could actually Jjust treat C(post 1980) as a
constant.
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Bill Brattin

SRC, Inc.

999 18th Street Suite 1150

Denver CO 80202

Phone: 303-357-3121

Fax: 303-292-4755

e-mail: Dbrattin@srcinc.com<mailto:brattin@syrres.com>

From: Leonid Kopylev [mailto:Kopylev.Leonid@epamail.epa.gov]
Sent: Monday, October 01, 2012 1:53 PM

To: Bob Benson

Cc: Brattin, Bill; Danielle DeVoney; David Berry;
HILBERTJQRUCMAIL.UC.EDU<mailto:HILBERTJQ@UCMAIL.UC.EDU>; Krista
Christensen; Thomas Bateson

Subject: Re: Recommended AM based JEM

Bob and Bill:

thanks for the revised text. Few quick questions (to add to
Krista's)

1) Linear function doesn't need to go below zero. It could be

max (0, linear function) or max (min IH data, linear function) and
thus not disqualified on being below 0.

2) I think fitting linear function to outdoor was discussed, was
it? Was GOF evaluated formally?

3) I am not sure how Fig. 2 was generated for jobs other than
expander - could more details be provided?

4) Is it correct to assume that fit was done in such a way as fit
to data to 1980 could be evaluated by dropping the last curve or is
it more complicated than that? I.e. how continuity was achieved?
Thanks,

Leonid

From: Bob Benson/R8/USEPA/US
To: Thomas Bateson/DC/USEPA/USQ@EPA, Krista



Christensen/DC/USEPA/USQEPA, Leonid KopyleV/DC/USEPA/US@EPA,
Danielle DeVoney/DC/USEPA/USQ@EPA,
HILBERTJW@UCMAIL.UC.EDU<mailto:HILBERTJRUCMAIL.UC.EDU>

Cc: David Berry/R8/USEPA/USQEPA,
brattin@srcinc.com<mailto:brattin@srcinc.com>
Date: 10/01/2012 12:58 PM

Subject: Recommended AM based JEM

Thank you all for the productive discussion last Thursday! We have
consolidated the discussion points into a full proposal for
developing the JEM based on the arithmetic mean of the IH data
sets. The recommended approach and data plots are attached. We
will try to answer any questions you have.

We think this recommended approach has the following advantages:

1) It is qualitatively similar to the approach used by UC in
deriving the GM-based JEM

2) It uses the IH data in a scientifically defensible manner

3) It uses the information on engineering controls put in place at
various dates in a defensible manner

4) The plots show the fits are reasonable

We do not know if Linda can implement the variance weighted
calculation in SAS. If that is possible, we will use the variance
weighted calculations. If not, we will use the un-weighted
calculations that we have now.

We do not believe that additional discussion will reveal a superior
approach. Therefore, we are asking for your concurrence with the
recommended approach by COB October 5 or before.

[attachment "Proposed Approcach for JEM Oct 2012 v2.doc" deleted by
Leonid Kopylev/DC/USEPA/US] [attachment "basic equations vl.docx"
deleted by Leonid Kopylev/DC/USEPA/US]
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2-segment linear outdoor.pdf

2-Segment Linear fit (Unconstrained)
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MSE Summary.xlsx

Sheet1


						Data			Fitting						MSE


						Set


						Indoor			1 segment			exponential			23.36


						trionizing			3 segment			exponential			21.01


						Outdoor			1 segment			exponential			613.9


						trionizing			2 segment 			exponential			609.9


									2 segment 			linear			623.9


						Background			1 segment			exponential			0.002246


									2 segment 			exponential			0.002094


									3 segment			exponential			0.002073
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Expander 3 part exponential vs linear fit.xlsx

exponential





						EXPANDER


									Cut points


									date			t						FITTING


									12/31/75			5.996


									12/31/80			10.998						a1			12.09


																		b1			0.20


																		b2			0.74


																		b3			0.08


																		C1(cut 1)			3.55


																		a2			306.75


																		C2(cut 2)			0.09


																		a3			0.20


									1/1/70									SSE			8854.8626369075						MSE			32.083																											1/1/76			0.01


																																																									1/1/76			100


						dos			t			adj result			C			C(pred)			SE																																				1/1/81			0.01


						5/30/72			2.409			1.400			1.4			7.388			35.855																																				1/1/81			100


						5/30/72			2.409			1.900			1.9			7.388			30.117


						5/30/72			2.409			2.100			2.1			7.388			27.962


						5/30/72			2.409			2.100			2.1			7.388			27.962


						5/30/72			2.409			8.300			8.3			7.388			0.832


						5/31/72			2.412			1.400			1.4			7.384			35.806


						5/31/72			2.412			1.900			1.9			7.384			30.072


						5/31/72			2.412			8.300			8.3			7.384			0.839


						3/8/73			3.181			1.500			1.5			6.310			23.134


						3/8/73			3.181			1.800			1.8			6.310			20.338


						3/8/73			3.181			2.100			2.1			6.310			17.722


						3/8/73			3.181			7.900			7.9			6.310			2.529


						3/8/73			3.181			8.800			8.8			6.310			6.201


						5/8/73			3.348			0.600			0.6			6.098			30.229


						5/8/73			3.348			0.600			0.6			6.098			30.229


						5/8/73			3.348			1.500			1.5			6.098			21.142


						5/8/73			3.348			1.800			1.8			6.098			18.474


						5/8/73			3.348			2.400			2.4			6.098			13.676


						5/8/73			3.348			4.000			4			6.098			4.402


						5/8/73			3.348			4.600			4.6			6.098			2.244


						5/8/73			3.348			6.700			6.7			6.098			0.362


						5/8/73			3.348			10.000			10			6.098			15.225


						5/9/73			3.351			0.300			0.3			6.095			33.578


						5/9/73			3.351			0.600			0.6			6.095			30.191


						5/9/73			3.351			1.200			1.2			6.095			23.958


						5/9/73			3.351			1.500			1.5			6.095			21.111


						5/9/73			3.351			3.000			3			6.095			9.577


						5/9/73			3.351			4.600			4.6			6.095			2.234


						5/9/73			3.351			19.200			19.2			6.095			171.749


						5/9/73			3.351			35.000			35			6.095			835.518


						5/30/73			3.409			1.200			1.2			6.024			23.266


						5/30/73			3.409			1.500			1.5			6.024			20.462


						5/30/73			3.409			3.100			3.1			6.024			8.547


						5/30/73			3.409			3.700			3.7			6.024			5.399


						5/30/73			3.409			4.300			4.3			6.024			2.970


						5/30/73			3.409			4.300			4.3			6.024			2.970


						5/30/73			3.409			6.700			6.7			6.024			0.458


						5/30/73			3.409			8.200			8.2			6.024			4.737


						5/31/73			3.411			1.200			1.2			6.020			23.234


						5/31/73			3.411			1.500			1.5			6.020			20.432


						5/31/73			3.411			4.100			4.1			6.020			3.687


						5/31/73			3.411			6.100			6.1			6.020			0.006


						5/31/73			3.411			6.400			6.4			6.020			0.144


						5/31/73			3.411			12.200			12.2			6.020			38.191


						5/31/73			3.411			44.100			44.1			6.020			1450.076


						5/31/73			3.411			59.300			59.3			6.020			2838.744


						11/12/75			5.862			0.140			0.14			3.649			12.313


						11/12/75			5.862			0.140			0.14			3.649			12.313


						11/12/75			5.862			0.280			0.28			3.649			11.350


						11/12/75			5.862			0.500			0.5			3.649			9.916


						11/12/75			5.862			1.140			1.14			3.649			6.295


						11/12/75			5.862			2.500			2.5			3.649			1.320


						11/12/75			5.862			3.140			3.14			3.649			0.259


						11/12/75			5.862			4.500			4.5			3.649			0.724


						12/22/75			5.971			0.310			0.31			3.568			10.616


						12/22/75			5.971			0.570			0.57			3.568			8.990


						12/22/75			5.971			0.650			0.65			3.568			8.516


						12/22/75			5.971			1.200			1.2			3.568			5.609


						12/22/75			5.971			2.000			2			3.568			2.459


						12/22/75			5.971			4.500			4.5			3.568			0.868


						12/22/75			5.971			5.000			5			3.568			2.050


						12/22/75			5.971			5.200			5.2			3.568			2.663


						12/22/75			5.971			7.600			7.6			3.568			16.255


						12/22/75			5.971			11.800			11.8			3.568			67.761


						1/30/76			6.078			0.080			0.08			3.340			10.627


						1/30/76			6.078			0.180			0.18			3.340			9.985


						1/30/76			6.078			0.450			0.45			3.340			8.352


						1/30/76			6.078			1.450			1.45			3.340			3.572


						1/30/76			6.078			2.540			2.54			3.340			0.640


						1/30/76			6.078			3.080			3.08			3.340			0.068


						2/11/76			6.111			1.450			1.45			3.259			3.274


						2/18/76			6.130			1.360			1.36			3.213			3.434


						2/27/76			6.155			1.000			1			3.155			4.644


						3/1/76			6.163			0.180			0.18			3.136			8.736


						3/1/76			6.163			0.630			0.63			3.136			6.278


						3/1/76			6.163			0.630			0.63			3.136			6.278


						3/1/76			6.163			1.000			1			3.136			4.561


						3/1/76			6.163			1.090			1.09			3.136			4.185


						3/1/76			6.163			1.270			1.27			3.136			3.481


						3/1/76			6.163			1.540			1.54			3.136			2.546


						3/1/76			6.163			1.900			1.9			3.136			1.527


						3/1/76			6.163			1.900			1.9			3.136			1.527


						3/1/76			6.163			1.990			1.99			3.136			1.313


						3/1/76			6.163			1.990			1.99			3.136			1.313


						3/1/76			6.163			2.300			2.3			3.136			0.698


						3/1/76			6.163			2.450			2.45			3.136			0.470


						3/1/76			6.163			2.810			2.81			3.136			0.106


						3/1/76			6.163			3.360			3.36			3.136			0.050


						3/1/76			6.163			3.460			3.46			3.136			0.105


						3/1/76			6.163			4.360			4.36			3.136			1.499


						3/1/76			6.163			5.400			5.4			3.136			5.127


						3/1/76			6.163			8.500			8.5			3.136			28.776


						3/10/76			6.188			0.270			0.27			3.079			7.889


						3/10/76			6.188			1.990			1.99			3.079			1.185


						3/20/76			6.215			0.180			0.18			3.017			8.047


						3/29/76			6.240			2.900			2.9			2.962			0.004


						4/13/76			6.281			0.340			0.34			2.873			6.415


						4/13/76			6.281			0.570			0.57			2.873			5.303


						4/13/76			6.281			0.570			0.57			2.873			5.303


						4/13/76			6.281			0.620			0.62			2.873			5.075


						4/13/76			6.281			0.680			0.68			2.873			4.808


						4/13/76			6.281			0.800			0.8			2.873			4.297


						4/13/76			6.281			1.000			1			2.873			3.507


						4/13/76			6.281			1.200			1.2			2.873			2.798


						4/13/76			6.281			1.300			1.3			2.873			2.474


						4/13/76			6.281			1.600			1.6			2.873			1.620


						4/13/76			6.281			1.800			1.8			2.873			1.151


						4/13/76			6.281			1.900			1.9			2.873			0.946


						4/13/76			6.281			2.200			2.2			2.873			0.453


						4/13/76			6.281			3.900			3.9			2.873			1.055


						4/13/76			6.281			18.200			18.2			2.873			234.923


						4/26/76			6.316			0.180			0.18			2.798			6.853


						4/26/76			6.316			0.270			0.27			2.798			6.390


						4/26/76			6.316			0.360			0.36			2.798			5.943


						4/26/76			6.316			0.630			0.63			2.798			4.699


						4/28/76			6.322			0.810			0.81			2.786			3.906


						5/5/76			6.341			1.760			1.76			2.747			0.974


						5/5/76			6.341			2.280			2.28			2.747			0.218


						5/5/76			6.341			3.080			3.08			2.747			0.111


						5/5/76			6.341			7.750			7.75			2.747			25.030


						5/5/76			6.341			48.000			48			2.747			2047.836


						5/12/76			6.360			0.360			0.36			2.708			5.514


						5/12/76			6.360			0.360			0.36			2.708			5.514


						5/12/76			6.360			1.540			1.54			2.708			1.364


						5/12/76			6.360			1.970			1.97			2.708			0.545


						10/26/76			6.817			0.270			0.27			1.927			2.747


						10/26/76			6.817			0.450			0.45			1.927			2.183


						10/26/76			6.817			0.570			0.57			1.927			1.843


						10/26/76			6.817			0.910			0.91			1.927			1.035


						10/26/76			6.817			0.910			0.91			1.927			1.035


						10/26/76			6.817			0.910			0.91			1.927			1.035


						10/26/76			6.817			0.910			0.91			1.927			1.035


						10/26/76			6.817			1.370			1.37			1.927			0.311


						10/26/76			6.817			1.480			1.48			1.927			0.200


						10/26/76			6.817			1.480			1.48			1.927			0.200


						10/26/76			6.817			1.540			1.54			1.927			0.150


						10/26/76			6.817			1.540			1.54			1.927			0.150


						10/26/76			6.817			1.580			1.58			1.927			0.121


						10/26/76			6.817			1.650			1.65			1.927			0.077


						10/26/76			6.817			1.820			1.82			1.927			0.012


						10/26/76			6.817			1.880			1.88			1.927			0.002


						10/26/76			6.817			2.560			2.56			1.927			0.400


						10/26/76			6.817			3.190			3.19			1.927			1.594


						10/26/76			6.817			3.810			3.81			1.927			3.544


						10/26/76			6.817			5.300			5.3			1.927			11.374


						10/26/76			6.817			8.000			8			1.927			36.875


						10/26/76			6.817			9.970			9.97			1.927			64.682


						3/10/77			7.187			0.750			0.75			1.464			0.510


						3/11/77			7.190			0.420			0.42			1.461			1.084


						3/11/77			7.190			0.500			0.5			1.461			0.924


						5/17/77			7.373			0.180			0.18			1.275			1.199


						5/17/77			7.373			0.540			0.54			1.275			0.540


						9/19/77			7.715			0.058			0.058			0.988			0.866


						2/23/78			8.145			0.140			0.14			0.718			0.334


						2/23/78			8.145			0.140			0.14			0.718			0.334


						2/23/78			8.145			0.190			0.19			0.718			0.279


						2/24/78			8.148			0.120			0.12			0.717			0.356


						2/24/78			8.148			0.170			0.17			0.717			0.299


						2/24/78			8.148			0.170			0.17			0.717			0.299


						2/24/78			8.148			0.270			0.27			0.717			0.199


						2/24/78			8.148			0.290			0.29			0.717			0.182


						2/24/78			8.148			0.370			0.37			0.717			0.120


						3/3/78			8.167			0.130			0.13			0.706			0.332


						3/3/78			8.167			1.100			1.1			0.706			0.155


						3/3/78			8.167			1.740			1.74			0.706			1.068


						3/13/78			8.194			0.170			0.17			0.692			0.273


						3/13/78			8.194			2.130			2.13			0.692			2.067


						6/15/78			8.452			0.001			0.001			0.572			0.326


						6/15/78			8.452			0.020			0.02			0.572			0.304


						6/15/78			8.452			0.022			0.022			0.572			0.302


						6/15/78			8.452			0.050			0.05			0.572			0.272


						6/15/78			8.452			0.059			0.059			0.572			0.263


						6/15/78			8.452			0.075			0.075			0.572			0.247


						6/15/78			8.452			0.092			0.092			0.572			0.230


						6/15/78			8.452			0.096			0.096			0.572			0.226


						6/15/78			8.452			0.110			0.11			0.572			0.213


						6/15/78			8.452			0.115			0.115			0.572			0.208


						6/15/78			8.452			0.261			0.261			0.572			0.096


						6/15/78			8.452			4.030			4.03			0.572			11.961


						6/19/78			8.463			0.040			0.04			0.567			0.278


						6/19/78			8.463			0.160			0.16			0.567			0.166


						9/29/78			8.742			0.064			0.064			0.461			0.157


						9/29/78			8.742			0.200			0.2			0.461			0.068


						9/29/78			8.742			0.330			0.33			0.461			0.017


						9/29/78			8.742			0.550			0.55			0.461			0.008


						12/5/78			8.925			0.000			0.01			0.402			0.162


						12/5/78			8.925			0.020			0.02			0.402			0.146


						12/6/78			8.928			0.022			0.022			0.401			0.144


						12/6/78			8.928			0.059			0.059			0.401			0.117


						12/6/78			8.928			0.115			0.115			0.401			0.082


						12/6/78			8.928			0.123			0.123			0.401			0.077


						12/6/78			8.928			0.354			0.354			0.401			0.002


						12/7/78			8.931			0.001			0.001			0.400			0.159


						12/7/78			8.931			0.058			0.058			0.400			0.117


						12/7/78			8.931			0.074			0.074			0.400			0.106


						12/7/78			8.931			0.075			0.075			0.400			0.106


						12/7/78			8.931			0.092			0.092			0.400			0.095


						12/7/78			8.931			0.096			0.096			0.400			0.093


						12/7/78			8.931			0.110			0.11			0.400			0.084


						12/7/78			8.931			0.150			0.15			0.400			0.063


						12/7/78			8.931			0.185			0.185			0.400			0.046


						12/7/78			8.931			0.240			0.24			0.400			0.026


						12/7/78			8.931			0.380			0.38			0.400			0.000


						12/7/78			8.931			4.030			4.03			0.400			13.175


						6/26/79			9.481			0.070			0.07			0.266			0.038


						6/27/79			9.484			0.030			0.03			0.265			0.055


						6/28/79			9.487			0.080			0.08			0.265			0.034


						10/2/79			9.749			0.023			0.023			0.218			0.038


						10/2/79			9.749			0.024			0.024			0.218			0.038


						10/3/79			9.752			0.062			0.062			0.217			0.024


						10/3/79			9.752			0.150			0.15			0.217			0.005


						5/19/80			10.379			0.008			0.008			0.136			0.016


						5/19/80			10.379			0.014			0.014			0.136			0.015


						5/19/80			10.379			0.038			0.038			0.136			0.010


						5/22/80			10.387			0.009			0.009			0.135			0.016


						5/22/80			10.387			0.019			0.019			0.135			0.014


						5/22/80			10.387			0.048			0.048			0.135			0.008


						6/10/80			10.439			0.011			0.011			0.130			0.014


						6/11/80			10.442			0.022			0.022			0.130			0.012


						6/12/80			10.445			0.010			0.01			0.130			0.014


						6/20/80			10.467			0.021			0.021			0.128			0.011


						4/14/81			11.283			0.064			0.064			0.084			0.000


						4/16/81			11.288			0.020			0.02			0.084			0.004


						4/17/81			11.291			0.046			0.046			0.084			0.001


						5/12/81			11.359			0.090			0.09			0.084			0.000


						5/13/81			11.362			0.022			0.022			0.084			0.004


						5/14/81			11.365			0.006			0.006			0.084			0.006


						10/6/81			11.762			0.029			0.029			0.081			0.003


						10/7/81			11.765			0.010			0.0095			0.081			0.005


						10/8/81			11.767			0.006			0.0058			0.081			0.006


						10/29/81			11.825			0.007			0.007			0.081			0.005


						10/30/81			11.828			0.015			0.0149			0.081			0.004


						11/2/81			11.836			0.001			0.0005			0.081			0.006


						12/7/82			12.931			0.110			0.11			0.074			0.001


						12/8/82			12.934			0.100			0.1			0.074			0.001


						12/9/82			12.936			0.140			0.14			0.074			0.004


						11/22/83			13.889			0.078			0.078			0.069			0.000


						11/23/83			13.892			0.067			0.067			0.069			0.000


						11/23/83			13.892			0.160			0.16			0.069			0.008


						1/8/84			14.018			0.059			0.059			0.068			0.000


						1/8/84			14.018			0.230			0.23			0.068			0.026


						1/11/84			14.026			0.023			0.023			0.068			0.002


						12/26/85			15.984			0.036			0.036			0.058			0.000


						12/27/85			15.986			0.074			0.074			0.058			0.000


						12/28/85			15.989			0.117			0.117			0.058			0.003


						1/2/86			16.003			0.083			0.083			0.058			0.001


						1/3/86			16.005			0.073			0.073			0.058			0.000


						1/6/86			16.014			0.032			0.032			0.058			0.001


						6/2/86			16.416			0.015			0.015			0.056			0.002


						9/3/86			16.671			0.050			0.05			0.055			0.000


						12/7/86			16.931			0.020			0.02			0.054			0.001


						12/11/86			16.942			0.002			0.002			0.054			0.003


						12/15/86			16.953			0.020			0.02			0.054			0.001


						12/16/86			16.956			0.035			0.035			0.054			0.000


						12/16/86			16.956			0.050			0.05			0.054			0.000


						12/29/86			16.991			0.060			0.06			0.054			0.000


						1/9/87			17.021			0.069			0.069			0.054			0.000


						1/14/87			17.035			0.011			0.011			0.054			0.002


						1/14/87			17.035			0.048			0.048			0.054			0.000


						1/15/87			17.038			0.085			0.085			0.054			0.001


						1/17/87			17.043			0.014			0.014			0.054			0.002


						12/3/87			17.919			0.015			0.015			0.050			0.001


						10/26/88			18.817			0.044			0.044			0.047			0.000


						11/21/88			18.888			0.079			0.079			0.046			0.001


						11/22/88			18.891			0.008			0.008			0.046			0.001


						11/29/88			18.910			0.009			0.009			0.046			0.001


						12/6/88			18.930			0.009			0.009			0.046			0.001


						12/8/88			18.935			0.009			0.009			0.046			0.001


						3/22/93			23.220			0.026			0.026			0.033			0.000


						2/16/94			24.126			0.038			0.038			0.031			0.000


						2/16/94			24.126			0.041			0.041			0.031			0.000


						2/17/94			24.129			0.012			0.012			0.031			0.000


						2/17/94			24.129			0.078			0.078			0.031			0.002


						2/17/94			24.129			0.170			0.17			0.031			0.019


						2/18/94			24.131			0.058			0.058			0.031			0.001


						4/5/94			24.257			0.028			0.028			0.030			0.000
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						EXPANDER


									Cut points


									date			t						FITTING


									12/31/75			5.996


									12/31/80			10.998						a1			10.84


																		b1			1.35


																		b2			0.62


																		b3			0.00


																		C1(cut 1)			2.74


																		a2			6.44


																		C2(cut 2)			-0.35


																		a3			-0.35


									1/1/70									SSE			8860.2389724738																																										1/1/76			0.01


																		MSE			32.102						Figure 1.  Three-Segment Linear and Exponential Fits to the Expander Data Set																																				1/1/76			100


			Segment			dos			t			C						C(pred)			SE																																										1/1/81			0.01


			1			5/30/72			2.409			1.400			1.4			7.584			38.245																																										1/1/81			100


			1			5/30/72			2.409			1.900			1.9			7.584			32.311


			1			5/30/72			2.409			2.100			2.1			7.584			30.077


			1			5/30/72			2.409			2.100			2.1			7.584			30.077


			1			5/30/72			2.409			8.300			8.3			7.584			0.512


			1			5/31/72			2.412			1.400			1.4			7.581			38.199


			1			5/31/72			2.412			1.900			1.9			7.581			32.269


			1			5/31/72			2.412			8.300			8.3			7.581			0.518


			1			3/8/73			3.181			1.500			1.5			6.541			25.414


			1			3/8/73			3.181			1.800			1.8			6.541			22.479


			1			3/8/73			3.181			2.100			2.1			6.541			19.725


			1			3/8/73			3.181			7.900			7.9			6.541			1.846


			1			3/8/73			3.181			8.800			8.8			6.541			5.102


			1			5/8/73			3.348			0.600			0.6			6.316			32.668


			1			5/8/73			3.348			0.600			0.6			6.316			32.668


			1			5/8/73			3.348			1.500			1.5			6.316			23.190


			1			5/8/73			3.348			1.800			1.8			6.316			20.391


			1			5/8/73			3.348			2.400			2.4			6.316			15.332


			1			5/8/73			3.348			4.000			4			6.316			5.362


			1			5/8/73			3.348			4.600			4.6			6.316			2.943


			1			5/8/73			3.348			6.700			6.7			6.316			0.148


			1			5/8/73			3.348			10.000			10			6.316			13.575


			1			5/9/73			3.351			0.300			0.3			6.312			36.143


			1			5/9/73			3.351			0.600			0.6			6.312			32.626


			1			5/9/73			3.351			1.200			1.2			6.312			26.132


			1			5/9/73			3.351			1.500			1.5			6.312			23.155


			1			5/9/73			3.351			3.000			3			6.312			10.969


			1			5/9/73			3.351			4.600			4.6			6.312			2.931


			1			5/9/73			3.351			19.200			19.2			6.312			166.103


			1			5/9/73			3.351			35.000			35			6.312			823.006


			1			5/30/73			3.409			1.200			1.2			6.234			25.344


			1			5/30/73			3.409			1.500			1.5			6.234			22.413


			1			5/30/73			3.409			3.100			3.1			6.234			9.824


			1			5/30/73			3.409			3.700			3.7			6.234			6.422


			1			5/30/73			3.409			4.300			4.3			6.234			3.741


			1			5/30/73			3.409			4.300			4.3			6.234			3.741


			1			5/30/73			3.409			6.700			6.7			6.234			0.217


			1			5/30/73			3.409			8.200			8.2			6.234			3.864


			1			5/31/73			3.411			1.200			1.2			6.231			25.306


			1			5/31/73			3.411			1.500			1.5			6.231			22.378


			1			5/31/73			3.411			4.100			4.1			6.231			4.539


			1			5/31/73			3.411			6.100			6.1			6.231			0.017


			1			5/31/73			3.411			6.400			6.4			6.231			0.029


			1			5/31/73			3.411			12.200			12.2			6.231			35.634


			1			5/31/73			3.411			44.100			44.1			6.231			1434.095


			1			5/31/73			3.411			59.300			59.3			6.231			2816.366


			1			11/12/75			5.862			0.140			0.14			2.920			7.730


			1			11/12/75			5.862			0.140			0.14			2.920			7.730


			1			11/12/75			5.862			0.280			0.28			2.920			6.971


			1			11/12/75			5.862			0.500			0.5			2.920			5.858


			1			11/12/75			5.862			1.140			1.14			2.920			3.169


			1			11/12/75			5.862			2.500			2.5			2.920			0.177


			1			11/12/75			5.862			3.140			3.14			2.920			0.048


			1			11/12/75			5.862			4.500			4.5			2.920			2.495


			1			12/22/75			5.971			0.310			0.31			2.772			6.063


			1			12/22/75			5.971			0.570			0.57			2.772			4.850


			1			12/22/75			5.971			0.650			0.65			2.772			4.504


			1			12/22/75			5.971			1.200			1.2			2.772			2.472


			1			12/22/75			5.971			2.000			2			2.772			0.597


			1			12/22/75			5.971			4.500			4.5			2.772			2.985


			1			12/22/75			5.971			5.000			5			2.772			4.962


			1			12/22/75			5.971			5.200			5.2			2.772			5.893


			1			12/22/75			5.971			7.600			7.6			2.772			23.306


			1			12/22/75			5.971			11.800			11.8			2.772			81.498


			2			1/30/76			6.078			0.080			0.08			2.688			6.804


			2			1/30/76			6.078			0.180			0.18			2.688			6.292


			2			1/30/76			6.078			0.450			0.45			2.688			5.010


			2			1/30/76			6.078			1.450			1.45			2.688			1.534


			2			1/30/76			6.078			2.540			2.54			2.688			0.022


			2			1/30/76			6.078			3.080			3.08			2.688			0.153


			2			2/11/76			6.111			1.450			1.45			2.668			1.484


			2			2/18/76			6.130			1.360			1.36			2.656			1.680


			2			2/27/76			6.155			1.000			1			2.641			2.693


			2			3/1/76			6.163			0.180			0.18			2.636			6.032


			2			3/1/76			6.163			0.630			0.63			2.636			4.024


			2			3/1/76			6.163			0.630			0.63			2.636			4.024


			2			3/1/76			6.163			1.000			1			2.636			2.676


			2			3/1/76			6.163			1.090			1.09			2.636			2.390


			2			3/1/76			6.163			1.270			1.27			2.636			1.866


			2			3/1/76			6.163			1.540			1.54			2.636			1.201


			2			3/1/76			6.163			1.900			1.9			2.636			0.542


			2			3/1/76			6.163			1.900			1.9			2.636			0.542


			2			3/1/76			6.163			1.990			1.99			2.636			0.417


			2			3/1/76			6.163			1.990			1.99			2.636			0.417


			2			3/1/76			6.163			2.300			2.3			2.636			0.113


			2			3/1/76			6.163			2.450			2.45			2.636			0.035


			2			3/1/76			6.163			2.810			2.81			2.636			0.030


			2			3/1/76			6.163			3.360			3.36			2.636			0.524


			2			3/1/76			6.163			3.460			3.46			2.636			0.679


			2			3/1/76			6.163			4.360			4.36			2.636			2.972


			2			3/1/76			6.163			5.400			5.4			2.636			7.640


			2			3/1/76			6.163			8.500			8.5			2.636			34.387


			2			3/10/76			6.188			0.270			0.27			2.621			5.526


			2			3/10/76			6.188			1.990			1.99			2.621			0.398


			2			3/20/76			6.215			0.180			0.18			2.604			5.875


			2			3/29/76			6.240			2.900			2.9			2.589			0.097


			2			4/13/76			6.281			0.340			0.34			2.563			4.943


			2			4/13/76			6.281			0.570			0.57			2.563			3.973


			2			4/13/76			6.281			0.570			0.57			2.563			3.973


			2			4/13/76			6.281			0.620			0.62			2.563			3.776


			2			4/13/76			6.281			0.680			0.68			2.563			3.547


			2			4/13/76			6.281			0.800			0.8			2.563			3.109


			2			4/13/76			6.281			1.000			1			2.563			2.444


			2			4/13/76			6.281			1.200			1.2			2.563			1.858


			2			4/13/76			6.281			1.300			1.3			2.563			1.596


			2			4/13/76			6.281			1.600			1.6			2.563			0.928


			2			4/13/76			6.281			1.800			1.8			2.563			0.583


			2			4/13/76			6.281			1.900			1.9			2.563			0.440


			2			4/13/76			6.281			2.200			2.2			2.563			0.132


			2			4/13/76			6.281			3.900			3.9			2.563			1.787


			2			4/13/76			6.281			18.200			18.2			2.563			244.508


			2			4/26/76			6.316			0.180			0.18			2.541			5.576


			2			4/26/76			6.316			0.270			0.27			2.541			5.159


			2			4/26/76			6.316			0.360			0.36			2.541			4.758


			2			4/26/76			6.316			0.630			0.63			2.541			3.653


			2			4/28/76			6.322			0.810			0.81			2.538			2.986


			2			5/5/76			6.341			1.760			1.76			2.526			0.587


			2			5/5/76			6.341			2.280			2.28			2.526			0.061


			2			5/5/76			6.341			3.080			3.08			2.526			0.307


			2			5/5/76			6.341			7.750			7.75			2.526			27.289


			2			5/5/76			6.341			48.000			48			2.526			2067.878


			2			5/12/76			6.360			0.360			0.36			2.514			4.641


			2			5/12/76			6.360			0.360			0.36			2.514			4.641


			2			5/12/76			6.360			1.540			1.54			2.514			0.949


			2			5/12/76			6.360			1.970			1.97			2.514			0.296


			2			10/26/76			6.817			0.270			0.27			2.232			3.849


			2			10/26/76			6.817			0.450			0.45			2.232			3.175


			2			10/26/76			6.817			0.570			0.57			2.232			2.762


			2			10/26/76			6.817			0.910			0.91			2.232			1.748


			2			10/26/76			6.817			0.910			0.91			2.232			1.748


			2			10/26/76			6.817			0.910			0.91			2.232			1.748


			2			10/26/76			6.817			0.910			0.91			2.232			1.748


			2			10/26/76			6.817			1.370			1.37			2.232			0.743


			2			10/26/76			6.817			1.480			1.48			2.232			0.565


			2			10/26/76			6.817			1.480			1.48			2.232			0.565


			2			10/26/76			6.817			1.540			1.54			2.232			0.479


			2			10/26/76			6.817			1.540			1.54			2.232			0.479


			2			10/26/76			6.817			1.580			1.58			2.232			0.425


			2			10/26/76			6.817			1.650			1.65			2.232			0.339


			2			10/26/76			6.817			1.820			1.82			2.232			0.170


			2			10/26/76			6.817			1.880			1.88			2.232			0.124


			2			10/26/76			6.817			2.560			2.56			2.232			0.108


			2			10/26/76			6.817			3.190			3.19			2.232			0.918


			2			10/26/76			6.817			3.810			3.81			2.232			2.490


			2			10/26/76			6.817			5.300			5.3			2.232			9.413


			2			10/26/76			6.817			8.000			8			2.232			33.270


			2			10/26/76			6.817			9.970			9.97			2.232			59.878


			2			3/10/77			7.187			0.750			0.75			2.004			1.572


			2			3/11/77			7.190			0.420			0.42			2.002			2.503


			2			3/11/77			7.190			0.500			0.5			2.002			2.256


			2			5/17/77			7.373			0.180			0.18			1.889			2.920


			2			5/17/77			7.373			0.540			0.54			1.889			1.819


			2			9/19/77			7.715			0.058			0.058			1.677			2.623


			2			2/23/78			8.145			0.140			0.14			1.412			1.618


			2			2/23/78			8.145			0.140			0.14			1.412			1.618


			2			2/23/78			8.145			0.190			0.19			1.412			1.494


			2			2/24/78			8.148			0.120			0.12			1.410			1.665


			2			2/24/78			8.148			0.170			0.17			1.410			1.539


			2			2/24/78			8.148			0.170			0.17			1.410			1.539


			2			2/24/78			8.148			0.270			0.27			1.410			1.301


			2			2/24/78			8.148			0.290			0.29			1.410			1.255


			2			2/24/78			8.148			0.370			0.37			1.410			1.082


			2			3/3/78			8.167			0.130			0.13			1.399			1.609


			2			3/3/78			8.167			1.100			1.1			1.399			0.089


			2			3/3/78			8.167			1.740			1.74			1.399			0.117


			2			3/13/78			8.194			0.170			0.17			1.382			1.468


			2			3/13/78			8.194			2.130			2.13			1.382			0.560


			2			6/15/78			8.452			0.001			0.001			1.223			1.493


			2			6/15/78			8.452			0.020			0.02			1.223			1.447


			2			6/15/78			8.452			0.022			0.022			1.223			1.442


			2			6/15/78			8.452			0.050			0.05			1.223			1.375


			2			6/15/78			8.452			0.059			0.059			1.223			1.354


			2			6/15/78			8.452			0.075			0.075			1.223			1.317


			2			6/15/78			8.452			0.092			0.092			1.223			1.279


			2			6/15/78			8.452			0.096			0.096			1.223			1.270


			2			6/15/78			8.452			0.110			0.11			1.223			1.238


			2			6/15/78			8.452			0.115			0.115			1.223			1.227


			2			6/15/78			8.452			0.261			0.261			1.223			0.925


			2			6/15/78			8.452			4.030			4.03			1.223			7.881


			2			6/19/78			8.463			0.040			0.04			1.216			1.383


			2			6/19/78			8.463			0.160			0.16			1.216			1.115


			2			9/29/78			8.742			0.064			0.064			1.044			0.960


			2			9/29/78			8.742			0.200			0.2			1.044			0.712


			2			9/29/78			8.742			0.330			0.33			1.044			0.509


			2			9/29/78			8.742			0.550			0.55			1.044			0.244


			2			12/5/78			8.925			0.000			0.01			0.930			0.866


			2			12/5/78			8.925			0.020			0.02			0.930			0.829


			2			12/6/78			8.928			0.022			0.022			0.929			0.822


			2			12/6/78			8.928			0.059			0.059			0.929			0.756


			2			12/6/78			8.928			0.115			0.115			0.929			0.662


			2			12/6/78			8.928			0.123			0.123			0.929			0.649


			2			12/6/78			8.928			0.354			0.354			0.929			0.330


			2			12/7/78			8.931			0.001			0.001			0.927			0.857


			2			12/7/78			8.931			0.058			0.058			0.927			0.755


			2			12/7/78			8.931			0.074			0.074			0.927			0.728


			2			12/7/78			8.931			0.075			0.075			0.927			0.726


			2			12/7/78			8.931			0.092			0.092			0.927			0.697


			2			12/7/78			8.931			0.096			0.096			0.927			0.690


			2			12/7/78			8.931			0.110			0.11			0.927			0.667


			2			12/7/78			8.931			0.150			0.15			0.927			0.604


			2			12/7/78			8.931			0.185			0.185			0.927			0.550


			2			12/7/78			8.931			0.240			0.24			0.927			0.472


			2			12/7/78			8.931			0.380			0.38			0.927			0.299


			2			12/7/78			8.931			4.030			4.03			0.927			9.629


			2			6/26/79			9.481			0.070			0.07			0.587			0.267


			2			6/27/79			9.484			0.030			0.03			0.585			0.309


			2			6/28/79			9.487			0.080			0.08			0.584			0.254


			2			10/2/79			9.749			0.023			0.023			0.422			0.159


			2			10/2/79			9.749			0.024			0.024			0.422			0.158


			2			10/3/79			9.752			0.062			0.062			0.420			0.128


			2			10/3/79			9.752			0.150			0.15			0.420			0.073


			2			5/19/80			10.379			0.008			0.008			0.033			0.001


			2			5/19/80			10.379			0.014			0.014			0.033			0.000


			2			5/19/80			10.379			0.038			0.038			0.033			0.000


			2			5/22/80			10.387			0.009			0.009			0.028			0.000


			2			5/22/80			10.387			0.019			0.019			0.028			0.000


			2			5/22/80			10.387			0.048			0.048			0.028			0.000


			2			6/10/80			10.439			0.011			0.011			-0.004			0.000


			2			6/11/80			10.442			0.022			0.022			-0.006			0.001


			2			6/12/80			10.445			0.010			0.01			-0.008			0.000


			2			6/20/80			10.467			0.021			0.021			-0.021			0.002


			3			4/14/81			11.283			0.064			0.064			-0.349			0.171


			3			4/16/81			11.288			0.020			0.02			-0.349			0.136


			3			4/17/81			11.291			0.046			0.046			-0.349			0.156


			3			5/12/81			11.359			0.090			0.09			-0.349			0.193


			3			5/13/81			11.362			0.022			0.022			-0.349			0.138


			3			5/14/81			11.365			0.006			0.006			-0.349			0.126


			3			10/6/81			11.762			0.029			0.029			-0.349			0.143


			3			10/7/81			11.765			0.010			0.0095			-0.349			0.129


			3			10/8/81			11.767			0.006			0.0058			-0.349			0.126


			3			10/29/81			11.825			0.007			0.007			-0.349			0.127


			3			10/30/81			11.828			0.015			0.0149			-0.349			0.133


			3			11/2/81			11.836			0.001			0.0005			-0.349			0.122


			3			12/7/82			12.931			0.110			0.11			-0.349			0.211


			3			12/8/82			12.934			0.100			0.1			-0.349			0.202


			3			12/9/82			12.936			0.140			0.14			-0.349			0.239


			3			11/22/83			13.889			0.078			0.078			-0.349			0.183


			3			11/23/83			13.892			0.067			0.067			-0.349			0.173


			3			11/23/83			13.892			0.160			0.16			-0.349			0.259


			3			1/8/84			14.018			0.059			0.059			-0.349			0.167


			3			1/8/84			14.018			0.230			0.23			-0.349			0.336


			3			1/11/84			14.026			0.023			0.023			-0.349			0.139


			3			12/26/85			15.984			0.036			0.036			-0.349			0.148


			3			12/27/85			15.986			0.074			0.074			-0.349			0.179


			3			12/28/85			15.989			0.117			0.117			-0.349			0.217


			3			1/2/86			16.003			0.083			0.083			-0.349			0.187


			3			1/3/86			16.005			0.073			0.073			-0.349			0.178


			3			1/6/86			16.014			0.032			0.032			-0.349			0.145


			3			6/2/86			16.416			0.015			0.015			-0.349			0.133


			3			9/3/86			16.671			0.050			0.05			-0.349			0.159


			3			12/7/86			16.931			0.020			0.02			-0.349			0.136


			3			12/11/86			16.942			0.002			0.002			-0.349			0.123


			3			12/15/86			16.953			0.020			0.02			-0.349			0.136


			3			12/16/86			16.956			0.035			0.035			-0.349			0.148


			3			12/16/86			16.956			0.050			0.05			-0.349			0.159


			3			12/29/86			16.991			0.060			0.06			-0.349			0.168


			3			1/9/87			17.021			0.069			0.069			-0.349			0.175


			3			1/14/87			17.035			0.011			0.011			-0.349			0.130


			3			1/14/87			17.035			0.048			0.048			-0.349			0.158


			3			1/15/87			17.038			0.085			0.085			-0.349			0.189


			3			1/17/87			17.043			0.014			0.014			-0.349			0.132


			3			12/3/87			17.919			0.015			0.015			-0.349			0.133


			3			10/26/88			18.817			0.044			0.044			-0.349			0.155


			3			11/21/88			18.888			0.079			0.079			-0.349			0.183


			3			11/22/88			18.891			0.008			0.008			-0.349			0.128


			3			11/29/88			18.910			0.009			0.009			-0.349			0.128


			3			12/6/88			18.930			0.009			0.009			-0.349			0.128


			3			12/8/88			18.935			0.009			0.009			-0.349			0.128


			3			3/22/93			23.220			0.026			0.026			-0.349			0.141


			3			2/16/94			24.126			0.038			0.038			-0.349			0.150


			3			2/16/94			24.126			0.041			0.041			-0.349			0.152


			3			2/17/94			24.129			0.012			0.012			-0.349			0.131


			3			2/17/94			24.129			0.078			0.078			-0.349			0.183


			3			2/17/94			24.129			0.170			0.17			-0.349			0.270


			3			2/18/94			24.131			0.058			0.058			-0.349			0.166


			3			4/5/94			24.257			0.028			0.028			-0.349			0.142
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2-Segment Linear fit (Unconstrained)
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				Data		Fitting				MSE

				Set

				Indoor		1 segment		exponential		23.36

				trionizing		3 segment		exponential		21.01

				Outdoor		1 segment		exponential		613.9

				trionizing		2 segment 		exponential		609.9

						2 segment 		linear		623.9

				Background		1 segment		exponential		0.002246

						2 segment 		exponential		0.002094

						3 segment		exponential		0.002073
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				EXPANDER

						Cut points

						date		t				FITTING

						12/31/75		5.996

						12/31/80		10.998				a1		12.09

												b1		0.20

												b2		0.74

												b3		0.08

												C1(cut 1)		3.55

												a2		306.75

												C2(cut 2)		0.09

												a3		0.20

						1/1/70						SSE		8854.8626369075				MSE		32.083																		1/1/76		0.01

																																						1/1/76		100

				dos		t		adj result		C		C(pred)		SE																								1/1/81		0.01

				5/30/72		2.409		1.400		1.4		7.388		35.855																								1/1/81		100

				5/30/72		2.409		1.900		1.9		7.388		30.117

				5/30/72		2.409		2.100		2.1		7.388		27.962

				5/30/72		2.409		2.100		2.1		7.388		27.962

				5/30/72		2.409		8.300		8.3		7.388		0.832

				5/31/72		2.412		1.400		1.4		7.384		35.806

				5/31/72		2.412		1.900		1.9		7.384		30.072

				5/31/72		2.412		8.300		8.3		7.384		0.839

				3/8/73		3.181		1.500		1.5		6.310		23.134

				3/8/73		3.181		1.800		1.8		6.310		20.338

				3/8/73		3.181		2.100		2.1		6.310		17.722

				3/8/73		3.181		7.900		7.9		6.310		2.529

				3/8/73		3.181		8.800		8.8		6.310		6.201

				5/8/73		3.348		0.600		0.6		6.098		30.229

				5/8/73		3.348		0.600		0.6		6.098		30.229

				5/8/73		3.348		1.500		1.5		6.098		21.142

				5/8/73		3.348		1.800		1.8		6.098		18.474

				5/8/73		3.348		2.400		2.4		6.098		13.676

				5/8/73		3.348		4.000		4		6.098		4.402

				5/8/73		3.348		4.600		4.6		6.098		2.244

				5/8/73		3.348		6.700		6.7		6.098		0.362

				5/8/73		3.348		10.000		10		6.098		15.225

				5/9/73		3.351		0.300		0.3		6.095		33.578

				5/9/73		3.351		0.600		0.6		6.095		30.191

				5/9/73		3.351		1.200		1.2		6.095		23.958

				5/9/73		3.351		1.500		1.5		6.095		21.111

				5/9/73		3.351		3.000		3		6.095		9.577

				5/9/73		3.351		4.600		4.6		6.095		2.234

				5/9/73		3.351		19.200		19.2		6.095		171.749

				5/9/73		3.351		35.000		35		6.095		835.518

				5/30/73		3.409		1.200		1.2		6.024		23.266

				5/30/73		3.409		1.500		1.5		6.024		20.462

				5/30/73		3.409		3.100		3.1		6.024		8.547

				5/30/73		3.409		3.700		3.7		6.024		5.399

				5/30/73		3.409		4.300		4.3		6.024		2.970

				5/30/73		3.409		4.300		4.3		6.024		2.970

				5/30/73		3.409		6.700		6.7		6.024		0.458

				5/30/73		3.409		8.200		8.2		6.024		4.737

				5/31/73		3.411		1.200		1.2		6.020		23.234

				5/31/73		3.411		1.500		1.5		6.020		20.432

				5/31/73		3.411		4.100		4.1		6.020		3.687

				5/31/73		3.411		6.100		6.1		6.020		0.006

				5/31/73		3.411		6.400		6.4		6.020		0.144

				5/31/73		3.411		12.200		12.2		6.020		38.191

				5/31/73		3.411		44.100		44.1		6.020		1450.076

				5/31/73		3.411		59.300		59.3		6.020		2838.744

				11/12/75		5.862		0.140		0.14		3.649		12.313

				11/12/75		5.862		0.140		0.14		3.649		12.313

				11/12/75		5.862		0.280		0.28		3.649		11.350

				11/12/75		5.862		0.500		0.5		3.649		9.916

				11/12/75		5.862		1.140		1.14		3.649		6.295

				11/12/75		5.862		2.500		2.5		3.649		1.320

				11/12/75		5.862		3.140		3.14		3.649		0.259

				11/12/75		5.862		4.500		4.5		3.649		0.724

				12/22/75		5.971		0.310		0.31		3.568		10.616

				12/22/75		5.971		0.570		0.57		3.568		8.990

				12/22/75		5.971		0.650		0.65		3.568		8.516

				12/22/75		5.971		1.200		1.2		3.568		5.609

				12/22/75		5.971		2.000		2		3.568		2.459

				12/22/75		5.971		4.500		4.5		3.568		0.868

				12/22/75		5.971		5.000		5		3.568		2.050

				12/22/75		5.971		5.200		5.2		3.568		2.663

				12/22/75		5.971		7.600		7.6		3.568		16.255

				12/22/75		5.971		11.800		11.8		3.568		67.761

				1/30/76		6.078		0.080		0.08		3.340		10.627

				1/30/76		6.078		0.180		0.18		3.340		9.985

				1/30/76		6.078		0.450		0.45		3.340		8.352

				1/30/76		6.078		1.450		1.45		3.340		3.572

				1/30/76		6.078		2.540		2.54		3.340		0.640

				1/30/76		6.078		3.080		3.08		3.340		0.068

				2/11/76		6.111		1.450		1.45		3.259		3.274

				2/18/76		6.130		1.360		1.36		3.213		3.434

				2/27/76		6.155		1.000		1		3.155		4.644

				3/1/76		6.163		0.180		0.18		3.136		8.736

				3/1/76		6.163		0.630		0.63		3.136		6.278

				3/1/76		6.163		0.630		0.63		3.136		6.278

				3/1/76		6.163		1.000		1		3.136		4.561

				3/1/76		6.163		1.090		1.09		3.136		4.185

				3/1/76		6.163		1.270		1.27		3.136		3.481

				3/1/76		6.163		1.540		1.54		3.136		2.546

				3/1/76		6.163		1.900		1.9		3.136		1.527

				3/1/76		6.163		1.900		1.9		3.136		1.527

				3/1/76		6.163		1.990		1.99		3.136		1.313

				3/1/76		6.163		1.990		1.99		3.136		1.313

				3/1/76		6.163		2.300		2.3		3.136		0.698

				3/1/76		6.163		2.450		2.45		3.136		0.470

				3/1/76		6.163		2.810		2.81		3.136		0.106

				3/1/76		6.163		3.360		3.36		3.136		0.050

				3/1/76		6.163		3.460		3.46		3.136		0.105

				3/1/76		6.163		4.360		4.36		3.136		1.499

				3/1/76		6.163		5.400		5.4		3.136		5.127

				3/1/76		6.163		8.500		8.5		3.136		28.776

				3/10/76		6.188		0.270		0.27		3.079		7.889

				3/10/76		6.188		1.990		1.99		3.079		1.185

				3/20/76		6.215		0.180		0.18		3.017		8.047

				3/29/76		6.240		2.900		2.9		2.962		0.004

				4/13/76		6.281		0.340		0.34		2.873		6.415

				4/13/76		6.281		0.570		0.57		2.873		5.303

				4/13/76		6.281		0.570		0.57		2.873		5.303

				4/13/76		6.281		0.620		0.62		2.873		5.075

				4/13/76		6.281		0.680		0.68		2.873		4.808

				4/13/76		6.281		0.800		0.8		2.873		4.297

				4/13/76		6.281		1.000		1		2.873		3.507

				4/13/76		6.281		1.200		1.2		2.873		2.798

				4/13/76		6.281		1.300		1.3		2.873		2.474

				4/13/76		6.281		1.600		1.6		2.873		1.620

				4/13/76		6.281		1.800		1.8		2.873		1.151

				4/13/76		6.281		1.900		1.9		2.873		0.946

				4/13/76		6.281		2.200		2.2		2.873		0.453

				4/13/76		6.281		3.900		3.9		2.873		1.055

				4/13/76		6.281		18.200		18.2		2.873		234.923

				4/26/76		6.316		0.180		0.18		2.798		6.853

				4/26/76		6.316		0.270		0.27		2.798		6.390

				4/26/76		6.316		0.360		0.36		2.798		5.943

				4/26/76		6.316		0.630		0.63		2.798		4.699

				4/28/76		6.322		0.810		0.81		2.786		3.906

				5/5/76		6.341		1.760		1.76		2.747		0.974

				5/5/76		6.341		2.280		2.28		2.747		0.218

				5/5/76		6.341		3.080		3.08		2.747		0.111

				5/5/76		6.341		7.750		7.75		2.747		25.030

				5/5/76		6.341		48.000		48		2.747		2047.836

				5/12/76		6.360		0.360		0.36		2.708		5.514

				5/12/76		6.360		0.360		0.36		2.708		5.514

				5/12/76		6.360		1.540		1.54		2.708		1.364

				5/12/76		6.360		1.970		1.97		2.708		0.545

				10/26/76		6.817		0.270		0.27		1.927		2.747

				10/26/76		6.817		0.450		0.45		1.927		2.183

				10/26/76		6.817		0.570		0.57		1.927		1.843

				10/26/76		6.817		0.910		0.91		1.927		1.035

				10/26/76		6.817		0.910		0.91		1.927		1.035

				10/26/76		6.817		0.910		0.91		1.927		1.035

				10/26/76		6.817		0.910		0.91		1.927		1.035

				10/26/76		6.817		1.370		1.37		1.927		0.311

				10/26/76		6.817		1.480		1.48		1.927		0.200

				10/26/76		6.817		1.480		1.48		1.927		0.200

				10/26/76		6.817		1.540		1.54		1.927		0.150

				10/26/76		6.817		1.540		1.54		1.927		0.150

				10/26/76		6.817		1.580		1.58		1.927		0.121

				10/26/76		6.817		1.650		1.65		1.927		0.077

				10/26/76		6.817		1.820		1.82		1.927		0.012

				10/26/76		6.817		1.880		1.88		1.927		0.002

				10/26/76		6.817		2.560		2.56		1.927		0.400

				10/26/76		6.817		3.190		3.19		1.927		1.594

				10/26/76		6.817		3.810		3.81		1.927		3.544

				10/26/76		6.817		5.300		5.3		1.927		11.374

				10/26/76		6.817		8.000		8		1.927		36.875

				10/26/76		6.817		9.970		9.97		1.927		64.682

				3/10/77		7.187		0.750		0.75		1.464		0.510

				3/11/77		7.190		0.420		0.42		1.461		1.084

				3/11/77		7.190		0.500		0.5		1.461		0.924

				5/17/77		7.373		0.180		0.18		1.275		1.199

				5/17/77		7.373		0.540		0.54		1.275		0.540

				9/19/77		7.715		0.058		0.058		0.988		0.866

				2/23/78		8.145		0.140		0.14		0.718		0.334

				2/23/78		8.145		0.140		0.14		0.718		0.334

				2/23/78		8.145		0.190		0.19		0.718		0.279

				2/24/78		8.148		0.120		0.12		0.717		0.356

				2/24/78		8.148		0.170		0.17		0.717		0.299

				2/24/78		8.148		0.170		0.17		0.717		0.299

				2/24/78		8.148		0.270		0.27		0.717		0.199

				2/24/78		8.148		0.290		0.29		0.717		0.182

				2/24/78		8.148		0.370		0.37		0.717		0.120

				3/3/78		8.167		0.130		0.13		0.706		0.332

				3/3/78		8.167		1.100		1.1		0.706		0.155

				3/3/78		8.167		1.740		1.74		0.706		1.068

				3/13/78		8.194		0.170		0.17		0.692		0.273

				3/13/78		8.194		2.130		2.13		0.692		2.067

				6/15/78		8.452		0.001		0.001		0.572		0.326

				6/15/78		8.452		0.020		0.02		0.572		0.304

				6/15/78		8.452		0.022		0.022		0.572		0.302

				6/15/78		8.452		0.050		0.05		0.572		0.272

				6/15/78		8.452		0.059		0.059		0.572		0.263

				6/15/78		8.452		0.075		0.075		0.572		0.247

				6/15/78		8.452		0.092		0.092		0.572		0.230

				6/15/78		8.452		0.096		0.096		0.572		0.226

				6/15/78		8.452		0.110		0.11		0.572		0.213

				6/15/78		8.452		0.115		0.115		0.572		0.208

				6/15/78		8.452		0.261		0.261		0.572		0.096

				6/15/78		8.452		4.030		4.03		0.572		11.961

				6/19/78		8.463		0.040		0.04		0.567		0.278

				6/19/78		8.463		0.160		0.16		0.567		0.166

				9/29/78		8.742		0.064		0.064		0.461		0.157

				9/29/78		8.742		0.200		0.2		0.461		0.068

				9/29/78		8.742		0.330		0.33		0.461		0.017

				9/29/78		8.742		0.550		0.55		0.461		0.008

				12/5/78		8.925		0.000		0.01		0.402		0.162

				12/5/78		8.925		0.020		0.02		0.402		0.146

				12/6/78		8.928		0.022		0.022		0.401		0.144

				12/6/78		8.928		0.059		0.059		0.401		0.117

				12/6/78		8.928		0.115		0.115		0.401		0.082

				12/6/78		8.928		0.123		0.123		0.401		0.077

				12/6/78		8.928		0.354		0.354		0.401		0.002

				12/7/78		8.931		0.001		0.001		0.400		0.159

				12/7/78		8.931		0.058		0.058		0.400		0.117

				12/7/78		8.931		0.074		0.074		0.400		0.106

				12/7/78		8.931		0.075		0.075		0.400		0.106

				12/7/78		8.931		0.092		0.092		0.400		0.095

				12/7/78		8.931		0.096		0.096		0.400		0.093

				12/7/78		8.931		0.110		0.11		0.400		0.084

				12/7/78		8.931		0.150		0.15		0.400		0.063

				12/7/78		8.931		0.185		0.185		0.400		0.046

				12/7/78		8.931		0.240		0.24		0.400		0.026

				12/7/78		8.931		0.380		0.38		0.400		0.000

				12/7/78		8.931		4.030		4.03		0.400		13.175

				6/26/79		9.481		0.070		0.07		0.266		0.038

				6/27/79		9.484		0.030		0.03		0.265		0.055

				6/28/79		9.487		0.080		0.08		0.265		0.034

				10/2/79		9.749		0.023		0.023		0.218		0.038

				10/2/79		9.749		0.024		0.024		0.218		0.038

				10/3/79		9.752		0.062		0.062		0.217		0.024

				10/3/79		9.752		0.150		0.15		0.217		0.005

				5/19/80		10.379		0.008		0.008		0.136		0.016

				5/19/80		10.379		0.014		0.014		0.136		0.015

				5/19/80		10.379		0.038		0.038		0.136		0.010

				5/22/80		10.387		0.009		0.009		0.135		0.016

				5/22/80		10.387		0.019		0.019		0.135		0.014

				5/22/80		10.387		0.048		0.048		0.135		0.008

				6/10/80		10.439		0.011		0.011		0.130		0.014

				6/11/80		10.442		0.022		0.022		0.130		0.012

				6/12/80		10.445		0.010		0.01		0.130		0.014

				6/20/80		10.467		0.021		0.021		0.128		0.011

				4/14/81		11.283		0.064		0.064		0.084		0.000

				4/16/81		11.288		0.020		0.02		0.084		0.004

				4/17/81		11.291		0.046		0.046		0.084		0.001

				5/12/81		11.359		0.090		0.09		0.084		0.000

				5/13/81		11.362		0.022		0.022		0.084		0.004

				5/14/81		11.365		0.006		0.006		0.084		0.006

				10/6/81		11.762		0.029		0.029		0.081		0.003

				10/7/81		11.765		0.010		0.0095		0.081		0.005

				10/8/81		11.767		0.006		0.0058		0.081		0.006

				10/29/81		11.825		0.007		0.007		0.081		0.005

				10/30/81		11.828		0.015		0.0149		0.081		0.004

				11/2/81		11.836		0.001		0.0005		0.081		0.006

				12/7/82		12.931		0.110		0.11		0.074		0.001

				12/8/82		12.934		0.100		0.1		0.074		0.001

				12/9/82		12.936		0.140		0.14		0.074		0.004

				11/22/83		13.889		0.078		0.078		0.069		0.000

				11/23/83		13.892		0.067		0.067		0.069		0.000

				11/23/83		13.892		0.160		0.16		0.069		0.008

				1/8/84		14.018		0.059		0.059		0.068		0.000

				1/8/84		14.018		0.230		0.23		0.068		0.026

				1/11/84		14.026		0.023		0.023		0.068		0.002

				12/26/85		15.984		0.036		0.036		0.058		0.000

				12/27/85		15.986		0.074		0.074		0.058		0.000

				12/28/85		15.989		0.117		0.117		0.058		0.003

				1/2/86		16.003		0.083		0.083		0.058		0.001

				1/3/86		16.005		0.073		0.073		0.058		0.000

				1/6/86		16.014		0.032		0.032		0.058		0.001

				6/2/86		16.416		0.015		0.015		0.056		0.002

				9/3/86		16.671		0.050		0.05		0.055		0.000

				12/7/86		16.931		0.020		0.02		0.054		0.001

				12/11/86		16.942		0.002		0.002		0.054		0.003

				12/15/86		16.953		0.020		0.02		0.054		0.001

				12/16/86		16.956		0.035		0.035		0.054		0.000

				12/16/86		16.956		0.050		0.05		0.054		0.000

				12/29/86		16.991		0.060		0.06		0.054		0.000

				1/9/87		17.021		0.069		0.069		0.054		0.000

				1/14/87		17.035		0.011		0.011		0.054		0.002
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												MSE		32.102				Figure 1.  Three-Segment Linear and Exponential Fits to the Expander Data Set																								1/1/76		100

		Segment		dos		t		C				C(pred)		SE																												1/1/81		0.01

		1		5/30/72		2.409		1.400		1.4		7.584		38.245																												1/1/81		100

		1		5/30/72		2.409		1.900		1.9		7.584		32.311

		1		5/30/72		2.409		2.100		2.1		7.584		30.077

		1		5/30/72		2.409		2.100		2.1		7.584		30.077

		1		5/30/72		2.409		8.300		8.3		7.584		0.512

		1		5/31/72		2.412		1.400		1.4		7.581		38.199

		1		5/31/72		2.412		1.900		1.9		7.581		32.269

		1		5/31/72		2.412		8.300		8.3		7.581		0.518

		1		3/8/73		3.181		1.500		1.5		6.541		25.414

		1		3/8/73		3.181		1.800		1.8		6.541		22.479

		1		3/8/73		3.181		2.100		2.1		6.541		19.725

		1		3/8/73		3.181		7.900		7.9		6.541		1.846

		1		3/8/73		3.181		8.800		8.8		6.541		5.102

		1		5/8/73		3.348		0.600		0.6		6.316		32.668

		1		5/8/73		3.348		0.600		0.6		6.316		32.668

		1		5/8/73		3.348		1.500		1.5		6.316		23.190

		1		5/8/73		3.348		1.800		1.8		6.316		20.391

		1		5/8/73		3.348		2.400		2.4		6.316		15.332

		1		5/8/73		3.348		4.000		4		6.316		5.362

		1		5/8/73		3.348		4.600		4.6		6.316		2.943

		1		5/8/73		3.348		6.700		6.7		6.316		0.148

		1		5/8/73		3.348		10.000		10		6.316		13.575

		1		5/9/73		3.351		0.300		0.3		6.312		36.143

		1		5/9/73		3.351		0.600		0.6		6.312		32.626

		1		5/9/73		3.351		1.200		1.2		6.312		26.132

		1		5/9/73		3.351		1.500		1.5		6.312		23.155

		1		5/9/73		3.351		3.000		3		6.312		10.969

		1		5/9/73		3.351		4.600		4.6		6.312		2.931

		1		5/9/73		3.351		19.200		19.2		6.312		166.103

		1		5/9/73		3.351		35.000		35		6.312		823.006

		1		5/30/73		3.409		1.200		1.2		6.234		25.344

		1		5/30/73		3.409		1.500		1.5		6.234		22.413

		1		5/30/73		3.409		3.100		3.1		6.234		9.824

		1		5/30/73		3.409		3.700		3.7		6.234		6.422

		1		5/30/73		3.409		4.300		4.3		6.234		3.741

		1		5/30/73		3.409		4.300		4.3		6.234		3.741

		1		5/30/73		3.409		6.700		6.7		6.234		0.217

		1		5/30/73		3.409		8.200		8.2		6.234		3.864

		1		5/31/73		3.411		1.200		1.2		6.231		25.306

		1		5/31/73		3.411		1.500		1.5		6.231		22.378

		1		5/31/73		3.411		4.100		4.1		6.231		4.539

		1		5/31/73		3.411		6.100		6.1		6.231		0.017

		1		5/31/73		3.411		6.400		6.4		6.231		0.029

		1		5/31/73		3.411		12.200		12.2		6.231		35.634

		1		5/31/73		3.411		44.100		44.1		6.231		1434.095

		1		5/31/73		3.411		59.300		59.3		6.231		2816.366

		1		11/12/75		5.862		0.140		0.14		2.920		7.730

		1		11/12/75		5.862		0.140		0.14		2.920		7.730

		1		11/12/75		5.862		0.280		0.28		2.920		6.971

		1		11/12/75		5.862		0.500		0.5		2.920		5.858

		1		11/12/75		5.862		1.140		1.14		2.920		3.169

		1		11/12/75		5.862		2.500		2.5		2.920		0.177

		1		11/12/75		5.862		3.140		3.14		2.920		0.048

		1		11/12/75		5.862		4.500		4.5		2.920		2.495

		1		12/22/75		5.971		0.310		0.31		2.772		6.063

		1		12/22/75		5.971		0.570		0.57		2.772		4.850

		1		12/22/75		5.971		0.650		0.65		2.772		4.504

		1		12/22/75		5.971		1.200		1.2		2.772		2.472

		1		12/22/75		5.971		2.000		2		2.772		0.597

		1		12/22/75		5.971		4.500		4.5		2.772		2.985

		1		12/22/75		5.971		5.000		5		2.772		4.962

		1		12/22/75		5.971		5.200		5.2		2.772		5.893

		1		12/22/75		5.971		7.600		7.6		2.772		23.306

		1		12/22/75		5.971		11.800		11.8		2.772		81.498

		2		1/30/76		6.078		0.080		0.08		2.688		6.804

		2		1/30/76		6.078		0.180		0.18		2.688		6.292

		2		1/30/76		6.078		0.450		0.45		2.688		5.010

		2		1/30/76		6.078		1.450		1.45		2.688		1.534

		2		1/30/76		6.078		2.540		2.54		2.688		0.022

		2		1/30/76		6.078		3.080		3.08		2.688		0.153

		2		2/11/76		6.111		1.450		1.45		2.668		1.484

		2		2/18/76		6.130		1.360		1.36		2.656		1.680

		2		2/27/76		6.155		1.000		1		2.641		2.693

		2		3/1/76		6.163		0.180		0.18		2.636		6.032

		2		3/1/76		6.163		0.630		0.63		2.636		4.024

		2		3/1/76		6.163		0.630		0.63		2.636		4.024

		2		3/1/76		6.163		1.000		1		2.636		2.676

		2		3/1/76		6.163		1.090		1.09		2.636		2.390

		2		3/1/76		6.163		1.270		1.27		2.636		1.866

		2		3/1/76		6.163		1.540		1.54		2.636		1.201

		2		3/1/76		6.163		1.900		1.9		2.636		0.542

		2		3/1/76		6.163		1.900		1.9		2.636		0.542

		2		3/1/76		6.163		1.990		1.99		2.636		0.417

		2		3/1/76		6.163		1.990		1.99		2.636		0.417

		2		3/1/76		6.163		2.300		2.3		2.636		0.113

		2		3/1/76		6.163		2.450		2.45		2.636		0.035

		2		3/1/76		6.163		2.810		2.81		2.636		0.030

		2		3/1/76		6.163		3.360		3.36		2.636		0.524

		2		3/1/76		6.163		3.460		3.46		2.636		0.679

		2		3/1/76		6.163		4.360		4.36		2.636		2.972

		2		3/1/76		6.163		5.400		5.4		2.636		7.640

		2		3/1/76		6.163		8.500		8.5		2.636		34.387

		2		3/10/76		6.188		0.270		0.27		2.621		5.526

		2		3/10/76		6.188		1.990		1.99		2.621		0.398

		2		3/20/76		6.215		0.180		0.18		2.604		5.875

		2		3/29/76		6.240		2.900		2.9		2.589		0.097

		2		4/13/76		6.281		0.340		0.34		2.563		4.943

		2		4/13/76		6.281		0.570		0.57		2.563		3.973

		2		4/13/76		6.281		0.570		0.57		2.563		3.973

		2		4/13/76		6.281		0.620		0.62		2.563		3.776

		2		4/13/76		6.281		0.680		0.68		2.563		3.547

		2		4/13/76		6.281		0.800		0.8		2.563		3.109

		2		4/13/76		6.281		1.000		1		2.563		2.444

		2		4/13/76		6.281		1.200		1.2		2.563		1.858

		2		4/13/76		6.281		1.300		1.3		2.563		1.596

		2		4/13/76		6.281		1.600		1.6		2.563		0.928

		2		4/13/76		6.281		1.800		1.8		2.563		0.583

		2		4/13/76		6.281		1.900		1.9		2.563		0.440

		2		4/13/76		6.281		2.200		2.2		2.563		0.132

		2		4/13/76		6.281		3.900		3.9		2.563		1.787

		2		4/13/76		6.281		18.200		18.2		2.563		244.508

		2		4/26/76		6.316		0.180		0.18		2.541		5.576

		2		4/26/76		6.316		0.270		0.27		2.541		5.159

		2		4/26/76		6.316		0.360		0.36		2.541		4.758

		2		4/26/76		6.316		0.630		0.63		2.541		3.653

		2		4/28/76		6.322		0.810		0.81		2.538		2.986

		2		5/5/76		6.341		1.760		1.76		2.526		0.587

		2		5/5/76		6.341		2.280		2.28		2.526		0.061

		2		5/5/76		6.341		3.080		3.08		2.526		0.307

		2		5/5/76		6.341		7.750		7.75		2.526		27.289

		2		5/5/76		6.341		48.000		48		2.526		2067.878

		2		5/12/76		6.360		0.360		0.36		2.514		4.641

		2		5/12/76		6.360		0.360		0.36		2.514		4.641

		2		5/12/76		6.360		1.540		1.54		2.514		0.949

		2		5/12/76		6.360		1.970		1.97		2.514		0.296

		2		10/26/76		6.817		0.270		0.27		2.232		3.849

		2		10/26/76		6.817		0.450		0.45		2.232		3.175

		2		10/26/76		6.817		0.570		0.57		2.232		2.762

		2		10/26/76		6.817		0.910		0.91		2.232		1.748

		2		10/26/76		6.817		0.910		0.91		2.232		1.748

		2		10/26/76		6.817		0.910		0.91		2.232		1.748

		2		10/26/76		6.817		0.910		0.91		2.232		1.748

		2		10/26/76		6.817		1.370		1.37		2.232		0.743

		2		10/26/76		6.817		1.480		1.48		2.232		0.565

		2		10/26/76		6.817		1.480		1.48		2.232		0.565

		2		10/26/76		6.817		1.540		1.54		2.232		0.479

		2		10/26/76		6.817		1.540		1.54		2.232		0.479

		2		10/26/76		6.817		1.580		1.58		2.232		0.425

		2		10/26/76		6.817		1.650		1.65		2.232		0.339

		2		10/26/76		6.817		1.820		1.82		2.232		0.170

		2		10/26/76		6.817		1.880		1.88		2.232		0.124

		2		10/26/76		6.817		2.560		2.56		2.232		0.108

		2		10/26/76		6.817		3.190		3.19		2.232		0.918

		2		10/26/76		6.817		3.810		3.81		2.232		2.490

		2		10/26/76		6.817		5.300		5.3		2.232		9.413

		2		10/26/76		6.817		8.000		8		2.232		33.270

		2		10/26/76		6.817		9.970		9.97		2.232		59.878

		2		3/10/77		7.187		0.750		0.75		2.004		1.572

		2		3/11/77		7.190		0.420		0.42		2.002		2.503

		2		3/11/77		7.190		0.500		0.5		2.002		2.256

		2		5/17/77		7.373		0.180		0.18		1.889		2.920

		2		5/17/77		7.373		0.540		0.54		1.889		1.819

		2		9/19/77		7.715		0.058		0.058		1.677		2.623

		2		2/23/78		8.145		0.140		0.14		1.412		1.618

		2		2/23/78		8.145		0.140		0.14		1.412		1.618

		2		2/23/78		8.145		0.190		0.19		1.412		1.494

		2		2/24/78		8.148		0.120		0.12		1.410		1.665

		2		2/24/78		8.148		0.170		0.17		1.410		1.539

		2		2/24/78		8.148		0.170		0.17		1.410		1.539

		2		2/24/78		8.148		0.270		0.27		1.410		1.301

		2		2/24/78		8.148		0.290		0.29		1.410		1.255

		2		2/24/78		8.148		0.370		0.37		1.410		1.082

		2		3/3/78		8.167		0.130		0.13		1.399		1.609

		2		3/3/78		8.167		1.100		1.1		1.399		0.089

		2		3/3/78		8.167		1.740		1.74		1.399		0.117

		2		3/13/78		8.194		0.170		0.17		1.382		1.468

		2		3/13/78		8.194		2.130		2.13		1.382		0.560

		2		6/15/78		8.452		0.001		0.001		1.223		1.493

		2		6/15/78		8.452		0.020		0.02		1.223		1.447

		2		6/15/78		8.452		0.022		0.022		1.223		1.442

		2		6/15/78		8.452		0.050		0.05		1.223		1.375

		2		6/15/78		8.452		0.059		0.059		1.223		1.354

		2		6/15/78		8.452		0.075		0.075		1.223		1.317

		2		6/15/78		8.452		0.092		0.092		1.223		1.279

		2		6/15/78		8.452		0.096		0.096		1.223		1.270

		2		6/15/78		8.452		0.110		0.11		1.223		1.238

		2		6/15/78		8.452		0.115		0.115		1.223		1.227

		2		6/15/78		8.452		0.261		0.261		1.223		0.925

		2		6/15/78		8.452		4.030		4.03		1.223		7.881

		2		6/19/78		8.463		0.040		0.04		1.216		1.383

		2		6/19/78		8.463		0.160		0.16		1.216		1.115

		2		9/29/78		8.742		0.064		0.064		1.044		0.960

		2		9/29/78		8.742		0.200		0.2		1.044		0.712

		2		9/29/78		8.742		0.330		0.33		1.044		0.509

		2		9/29/78		8.742		0.550		0.55		1.044		0.244

		2		12/5/78		8.925		0.000		0.01		0.930		0.866

		2		12/5/78		8.925		0.020		0.02		0.930		0.829

		2		12/6/78		8.928		0.022		0.022		0.929		0.822

		2		12/6/78		8.928		0.059		0.059		0.929		0.756

		2		12/6/78		8.928		0.115		0.115		0.929		0.662

		2		12/6/78		8.928		0.123		0.123		0.929		0.649

		2		12/6/78		8.928		0.354		0.354		0.929		0.330

		2		12/7/78		8.931		0.001		0.001		0.927		0.857

		2		12/7/78		8.931		0.058		0.058		0.927		0.755

		2		12/7/78		8.931		0.074		0.074		0.927		0.728

		2		12/7/78		8.931		0.075		0.075		0.927		0.726

		2		12/7/78		8.931		0.092		0.092		0.927		0.697

		2		12/7/78		8.931		0.096		0.096		0.927		0.690

		2		12/7/78		8.931		0.110		0.11		0.927		0.667

		2		12/7/78		8.931		0.150		0.15		0.927		0.604

		2		12/7/78		8.931		0.185		0.185		0.927		0.550

		2		12/7/78		8.931		0.240		0.24		0.927		0.472

		2		12/7/78		8.931		0.380		0.38		0.927		0.299

		2		12/7/78		8.931		4.030		4.03		0.927		9.629

		2		6/26/79		9.481		0.070		0.07		0.587		0.267

		2		6/27/79		9.484		0.030		0.03		0.585		0.309

		2		6/28/79		9.487		0.080		0.08		0.584		0.254

		2		10/2/79		9.749		0.023		0.023		0.422		0.159

		2		10/2/79		9.749		0.024		0.024		0.422		0.158

		2		10/3/79		9.752		0.062		0.062		0.420		0.128

		2		10/3/79		9.752		0.150		0.15		0.420		0.073

		2		5/19/80		10.379		0.008		0.008		0.033		0.001

		2		5/19/80		10.379		0.014		0.014		0.033		0.000

		2		5/19/80		10.379		0.038		0.038		0.033		0.000

		2		5/22/80		10.387		0.009		0.009		0.028		0.000

		2		5/22/80		10.387		0.019		0.019		0.028		0.000

		2		5/22/80		10.387		0.048		0.048		0.028		0.000

		2		6/10/80		10.439		0.011		0.011		-0.004		0.000

		2		6/11/80		10.442		0.022		0.022		-0.006		0.001

		2		6/12/80		10.445		0.010		0.01		-0.008		0.000

		2		6/20/80		10.467		0.021		0.021		-0.021		0.002

		3		4/14/81		11.283		0.064		0.064		-0.349		0.171

		3		4/16/81		11.288		0.020		0.02		-0.349		0.136

		3		4/17/81		11.291		0.046		0.046		-0.349		0.156

		3		5/12/81		11.359		0.090		0.09		-0.349		0.193

		3		5/13/81		11.362		0.022		0.022		-0.349		0.138

		3		5/14/81		11.365		0.006		0.006		-0.349		0.126

		3		10/6/81		11.762		0.029		0.029		-0.349		0.143

		3		10/7/81		11.765		0.010		0.0095		-0.349		0.129

		3		10/8/81		11.767		0.006		0.0058		-0.349		0.126

		3		10/29/81		11.825		0.007		0.007		-0.349		0.127

		3		10/30/81		11.828		0.015		0.0149		-0.349		0.133

		3		11/2/81		11.836		0.001		0.0005		-0.349		0.122

		3		12/7/82		12.931		0.110		0.11		-0.349		0.211

		3		12/8/82		12.934		0.100		0.1		-0.349		0.202

		3		12/9/82		12.936		0.140		0.14		-0.349		0.239

		3		11/22/83		13.889		0.078		0.078		-0.349		0.183

		3		11/23/83		13.892		0.067		0.067		-0.349		0.173

		3		11/23/83		13.892		0.160		0.16		-0.349		0.259

		3		1/8/84		14.018		0.059		0.059		-0.349		0.167

		3		1/8/84		14.018		0.230		0.23		-0.349		0.336

		3		1/11/84		14.026		0.023		0.023		-0.349		0.139

		3		12/26/85		15.984		0.036		0.036		-0.349		0.148

		3		12/27/85		15.986		0.074		0.074		-0.349		0.179

		3		12/28/85		15.989		0.117		0.117		-0.349		0.217

		3		1/2/86		16.003		0.083		0.083		-0.349		0.187

		3		1/3/86		16.005		0.073		0.073		-0.349		0.178

		3		1/6/86		16.014		0.032		0.032		-0.349		0.145

		3		6/2/86		16.416		0.015		0.015		-0.349		0.133

		3		9/3/86		16.671		0.050		0.05		-0.349		0.159

		3		12/7/86		16.931		0.020		0.02		-0.349		0.136

		3		12/11/86		16.942		0.002		0.002		-0.349		0.123

		3		12/15/86		16.953		0.020		0.02		-0.349		0.136

		3		12/16/86		16.956		0.035		0.035		-0.349		0.148

		3		12/16/86		16.956		0.050		0.05		-0.349		0.159

		3		12/29/86		16.991		0.060		0.06		-0.349		0.168

		3		1/9/87		17.021		0.069		0.069		-0.349		0.175

		3		1/14/87		17.035		0.011		0.011		-0.349		0.130

		3		1/14/87		17.035		0.048		0.048		-0.349		0.158

		3		1/15/87		17.038		0.085		0.085		-0.349		0.189

		3		1/17/87		17.043		0.014		0.014		-0.349		0.132

		3		12/3/87		17.919		0.015		0.015		-0.349		0.133

		3		10/26/88		18.817		0.044		0.044		-0.349		0.155

		3		11/21/88		18.888		0.079		0.079		-0.349		0.183

		3		11/22/88		18.891		0.008		0.008		-0.349		0.128

		3		11/29/88		18.910		0.009		0.009		-0.349		0.128

		3		12/6/88		18.930		0.009		0.009		-0.349		0.128

		3		12/8/88		18.935		0.009		0.009		-0.349		0.128

		3		3/22/93		23.220		0.026		0.026		-0.349		0.141

		3		2/16/94		24.126		0.038		0.038		-0.349		0.150

		3		2/16/94		24.126		0.041		0.041		-0.349		0.152

		3		2/17/94		24.129		0.012		0.012		-0.349		0.131

		3		2/17/94		24.129		0.078		0.078		-0.349		0.183

		3		2/17/94		24.129		0.170		0.17		-0.349		0.270

		3		2/18/94		24.131		0.058		0.058		-0.349		0.166

		3		4/5/94		24.257		0.028		0.028		-0.349		0.142
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